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An  Outline  of  a  Revised  Classification  of  the 
Syrphidae  (Diptera)  on  Phylogenetic  Lines* 

By  Capt.  E.  Rivenhall  Goffe,  R.A.O.C.  (retd.),  F.R.E.S. 
i.  Previous  Work  and  Classifications 

The  classifications  of  Linne  (1758-1767)  and  of  Fabricius  (1775-1805), based 
primarily  on  mouth  parts,  did  not  separate  the  species  which  now  form  the 
family  Syrphidae  from  the  remainder  of  the  Diptera.  The  genus  Syrphus , 
proposed  by  the  latter  author  in  1775,  contained  a  large  proportion  of  the 
then  known  species ;  but  some  species  were  included  in  that  genus  which  are 
not  Syrphidae,  whilst  a  few  species  of  Syrphidae  were  left  in  Musca  and 
other  genera. 

The  first  author  clearly  to  separate  the  Syrphidae  from  the  rest  of  the 
Diptera  was  Moses  Harris  (1776).  Harris  retained  the  species  in  Musca  L. 
sensu  lato ,  but  the  Syrphidae  formed  the  second  and  third  (with  two  sections) 
of  the  five  “Orders”  into  which  he  divided  Musca  on  the  venation  of  the 
wings — of  which  he  gave  excellent  figures.  Harris’s  “Order  II”  of  Musca  L. 
corresponded  to  Volucella  Gffry.;  his  “Order  III,  first  section”  to  the  sub¬ 
tribe  Tubiferina  (=Eristalinae  of  authors),  whilst  the  second  section  com¬ 
prised  the  rest  of  the  family  known  to  him.  This  arrangement  by  Harris 
represented  a  considerable  step  forward,  the  importance  of  which  was  not 
appreciated  at  the  time  or  for  the  best  part  of  a  hundred  years  afterwards. 

Prior  to  1796  all  the  species  of  Diptera  had  been  referred  by  authors  to 
a  comparatively  small  number  of  genera  within  the  order  as  a  single  group. 
In  1796  Latreille  took  an  important  step  forward  by  grouping  the  genera 
of  Diptera  into  eight  serially  numbered  families,  which  in  1802-05  he 
expanded  into  twelve — this  time  giving  them  scientific  names.  His  Syrphiae 
formed  family  number  ten  in  his  second  arrangement. 

In  1800  Meigen  proposed  a  new  classification  of  the  Diptera,  based 
primarily  on  antennal  characters,  and  at  the  same  time  introduced  a  con¬ 
siderable  number  of  new  genera.  He  revised  and  expanded  this  classification 
in  1803,  1804,  and  finally  in  1818-1838  in  his  great  work  on  the  European 
Diptera.  In  the  latter  work  he  used  the  family  name  Syrphici  that  had  been 
introduced  by  Fallen  in  1817.  The  present-day  family  name  Syrphidae  was 
first  used  by  Leach  in  1819;  the  name  was  at  once  adopted  by  Samouelle 
(1819)  and  thereafter  gradually  passed  into  general  use.  Subsequent  authors 
continued  to  raise  new  genera  as  they  felt  such  to  be  necessary,  arranging 
them  within  the  family  as  a  single  unit  in  such  order  as  they  found 
convenient  or  considered  correct.  Meigen  (1818-1838),  for  example,  dealt 

*  To  which  is  appended  a  List  of  the  Species  recorded  from  Britain  (grouped  and 
arranged  in  Revised  Order). 

A  posthumous  work.  Capt.  Goffe  died  at  his  home  at  King’s  Somborne,  Hants., 
on  February  22nd,  1952. — Ed. 
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Scutellum  armed. 

Antennal  arista  plumose. 
Vein  3  with  deep  loop. 

Vein  3  more  or  less  straight. 


with  the  genera  with  long  antennae  first,  and  placed  the  Tubiferina  and 
Volucella  last,  thus  reversing  Harris’s  arrangement.  Walker  (1851'),  on  the 
other  hand,  placed  Volucella  and  the  Tubiferina  near  the  commencement, 
thus  reverting  to  Harris. 

The  first  author  to  propose  groupings  of  genera  within  the  family  was 
Rondani,  who  in  1856-1857  proposed  five  such  sub-family  groups  as  follows: 

Antennae  with  apical  style.  Callicerinae  ( Callicera  and  Ceria). 

Microdoninae. 

Volucellinae  ( Volucella  and  Sericomyia). 
Eristalinae. 

Syrphinae  (remainder  of  family). 

It  will  be  seen  that  this  arrangement  is  roughly  that  of  Harris,  with  the 
first  two  small  groups  (unknown  to  Harris)  added. 

Schiner  (1862),  in  his  key  to  the  genera  of  Syrphidae,  divided  the  family 
into  two  main  groups  according  as  the  anterior  (or  middle)  cross-vein  of  the 
wings  was  placed  basad  of,  or  distad  of,  the  middle  of  the  wing-cell  below  it; 
he  dealt  with  the  former  (basad)  group  first,  but  did  not  introduce  sub-family 
or  tribal  names  into  this  work.  In  1864,  however,  he  divided  the  family  into 
eight  sub-families  in  the  following  order: 

Syrphinae  Sericomyinae  Milesinae  Microdoninae 

Volucellinae  Eristalinae  Chrysotoxinae  Cerinae 

This  was  apparently  a  rearrangement  of  Rondani’s  groups ;  but  although 
he  broke  up  Rondani’s  convenient  but  unnatural  groups  Callicerinae  and 
Volucellinae,  and  his  large  and  unwieldy  Syrphinae,  he  created  two  further 
quite  unnatural  groups  with  his  Chrysotoxinae  and  his  Volucellinae,  which 
could  not  even  be  termed  convenient. 

Lioy  (1864)  proposed  a  fresh  arrangement  of  the  Diptera,  under  what  he 
described  as  a  “natural”  classification.  Lioy  divided  the  Syrphidae  into  five 
main  groups,  one  with  three  sub-divisions,  as  follows : 


Ceriti. 

Psariti. 

Eristaliti. 

(a)  Phytocolini. 

(b)  Foveicolini. 

(c)  Parassitini. 
Milesiti. 

Asciti. 


Callicerinae  of  Rondani. 

Microdoninae  of  Rondani,  plus  Psarus  and 
Chrysotoxum. 

Criorhina,  Mallota  and  Merodon  of  Rondani. 
Eristalis ,  Helophilus ,  etc.,  of  Rondani. 
Volucellinae  of  Rondani. 

Most  of  Syrphinae  of  Rondani. 

Ascia,  Sphegina ,  Baccha  and  Spazig aster  of 
Rondani. 


Lioy’s  work  is  of  interest  for  two  reasons :  firstly  because  in  sub-dividing 
his  Eristaliti  into  three  groups  he  introduced,  for  the  first  time  in  this  family, 
groupings  of  genera  within  what  would  now  be  termed  a  sub-family;  and 
secondly  because  his  groupings  are  largely  based  on  larval  feeding  habits. 
Brauer  (1883)  made  a  systematic  study  of  the  larvae  of  Diptera,  and  suggested 
that  the  larvae  of  Syrphidae,  when  more  fully  studied,  would  be  found  to 
indicate  natural  groupings  within  the  family. 

The  work  of  Williston  (1886)  marked  a  further  considerable  step  forward. 
This  author  may  be  said  to  have  been  the  first  to  make  a  serious  attempt  to 
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classify  the  species  of  Syrphidae  on  phylogenetic  lines,  and  he  wrote  of  the 
difficulties  with  which  he  had  to  contend  as  follows : 

“While,  as  a  general  rule,  the  Syrphidae  present  excellent  specific  characters, 
there  is  a  remarkable  dearth  of  generic  or  group  characters.  The  richness  in  species, 
the  many  intermediate  forms,  the  absence  of  marked  plastic  variations,  all  tend  to 
make  the  family  in  its  sub-divisions  an  exceedingly  difficult  one  to  define  with 
clearness.  From  this  fusion  or  coalescence  of  genera  we  are  often  compelled  to  base 
our  classification  upon  what  appear  very  trivial  differences  .  .  . 

No  characters  offer  for  the  accurate  or  even  clear  separation  into  sub-families. 
The  best  general  division  that  we  have'  was  that  proposed  by  the  erudite  Schiner, 
based  upon  the  position  of  the  anterior  cross-vein.  Though,  like  most  of  the  higher 
characters  in  this  family,  it  admits  of  no  sharp  definition,  nor  dispels  doubt  in  many 
cases,  it  is  unquestionably  a  natural  one. 

In  the  following  classification  I  have  recognized  fourteen  groups  .  .  .  That  they 
are  in  the  main  a  natural  grouping  I  do  most  earnestly  contend.” 


Williston  recognized  three  sub-families  only,  sub-divided  into  fourteen 
tribes,  as  follows : 


Syrphinae 

Pelecocerini 

Microdonini 

Bacchini 

Spheginini 

Brachyopini 

Chilosini 

Melanostomini 


Eristalinae 

Volucellini 

Eristalini 

Sericomyini 

Milesini 

Xylotini 

Cerinae 

Ceria 


Syrphini 

His  Syrphinae  comprise  those  groups  in  which  the  middle  cross-vein  is 
upright  and  placed  basad  of  the  middle  of  the  cell  below  it,  whilst  in  his 
Eristalinae  and  Cerinae  it  is  oblique  and  placed  at  or  distad  of  the  middle. 
His  classification  is  thus  seen  to  have  been  elaborated  from  that  of  Schiner. 
In  his  key  for  the  separation  of  the  above  tribal  groups  Williston  found 
difficulty  with  his  Volucellini  as  between  his  two  main  sub-families,  and 
therefore  dealt  with  that  tribe  in  both  groups. 

Verrall  (1901)  in  general  followed  Schiner  and  Williston,  but  he  recognized 
seven  groups  as  being  of  sub-family  rank,  as  follows : 


Syrphinae. 

Volucellinae. 


As  in  Williston,  less  the  latter’s  Microdonini  and 
part  of  his  Volucellini. 

Remainder  of  Williston’s  Volucellini. 


Eristalinae.  Williston’s  Eristalini. 


Milesinae. 

Chrysotoxinae. 

Microdontinae. 


Williston’s  Milesini  (less  Sphecomyia ),  Xylotini 
and  Sericomyini. 

Callicera ,  Chrysotoxum ,  Sphecomyia  and  Psarus. 

Williston’s  Microdonini ,  less  Chrysotoxum  and 
Psarus. 


s 


Cerinae.  As  in  Williston. 

In  his  text  Verrall  referred  to  the  possibility  that  four  or  five  other  groups 
might  also  have  to  be  given  sub-family  status.  Any  views  expressed  by  this 
great  dipterist  commanded  attention  and  respect  in  all  countries,  and  it  is 
possible  that  these  remarks  of  his  may  have  inspired  those  more  recent 
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authors  who  have  raised  one  after  another  of  the  tribal  groups  of  Williston 
and  others  to  sub-family  rank.  Verrall  dealt  with  his  seven  sub-families  in 
the  order  given  above,  and  he  explained  the  classification  he  used  in  some 
detail  in  the  following  passage  from  his  introduction : 

“The  most  natural  arrangement  of  the  Syrphidae  must  be  one  proceeding  from 
the  affinity  of  the  Pipunculidae  to  that  of  the  Conopidae;  this  seems  to  be  best 
arrived  at  by  commencing  with  Paragus  and  ending  with  Ceria.  Paragus  appears 
to  lead  on  to  Pipiza  and  its  allies,  though  differences  of  opinion  may  easily  arise 
here,  as  Paragus  has  many  affinities  in  colour,  form,  and  habits  to  Eumerus ,  which 
I  place  far  distant;  there  are,  however,  many  points  in  common  between  Paragus 
and  Pipiza ,  and  this  arrangement  causes  most  of  the  more  sombre  colored  Syrphidae 
to  occur  in  the  earlier  part  of  the  family,  thereby  letting  the  most  brightly  colored 
species  lead  on  to  the  brightly  colored  Conopidae.  Throughout  Paragus  and  Pipiza 
the  species  have  hardly  possessed  any  central  facial  knob,  and  consequently  Psilota 
seems  naturally  to  lead  to  the  genera  round  Chrysogaster ,  in  which  there  is  some¬ 
times  this  knob  and  sometimes  no  knob,  in  some  cases  there  being  a  knob  in  the 
male  but  not  in  the  female.  After  these  genera  the  very  large  natural  subfamily 
Syrphinae  must  come,  and  it  is  only  natural  to  commence  with  the  dark-colored 
genus  Chilosia,  from  which  the  stages  through  Syrphus  to  Sphaerophoria,  Baccha , 
Sphegina,  and  Ascia  are  natural.  Up  to  this  point  all  the  species  have  normally  the 
discal  cross-vein  placed  distinctly  before  the  middle  of  the  discal  cell,  and  although 
occasional  doubts  may  arise  as  to  the  position  of  this  vein  it  seems  to  indicate 
relationship,  and  consequently  the  remaining  genera  with  this  cross-vein  distinctly 
before  the  middle  of  the  discal  cell  will  follow  the  Syrphinae;  the  Volucellinae  will 
therefore  close  the  group  in  which  the  discal  cross-vein  is  distinctly  before  the 
middle  of  the  discal  cell.  The  Volucellinae  are  large,  powerful,  showy  flies,  with 
remarkably  plumose  antennae,  and  it  seems  natural  that  the  next  group  should 
commence  with  the  large,  powerful,  showy  species  of  Sericomyia ,  which  also  have 
plumose  antennae,  but  I  think  a  mistake  has  been  made  here  and  I  am  inclined  to 
place  Sericomyia  close  to  Milesia ,  and  consequently  I  prefer  to  commence  this  group 
with  the  Eristalinae.  Considerable  difficulties  arise  in  associating  Sericomyia  with 
Volucella ,  as,  to  begin  with,  they  would  require  a  subfamily  to  themselves,  because 
if  the  Eristalinae  are  to  be  considered  distinct  from  the  Milesinae  they  could  not  be 
included  in  the  former.  It  is  of  course  possible  that  the  Milesinae  should  precede 
the  Eristalinae,  and  that  a  connection  exists  between  the  loop  in  the  wing  of  Eristalis 
and  the  peculiar  veinlets  in  Microdon  and  Ceria ,  but  the  Eristalis-Eko.  loop  exists  in 
Syrphinae  such  as  Didea  and  a  few  species  of  the  genus  Syrphus ,  while  I  think  that 
Milesia  is  near  Chrysotoxum.  The  Eristalinae  with  their  peculiar  looped  vein  merge 
into  the  Milesinae  about  the  genus  Tropidia,  from  which  through  Xylota  and  perhaps 
Eumerus  the  genus  Milesia  is  reached.  From  Paragus  to  Milesia  the  antennae  are 
drooping  and  usually  rather  short,  but  after  Milesia  the  antennae  become  porrect 
and  elongate,  thus  apparently  approximating  to  the  Conopidae.  This  division  with 
elongate  porrected  antennae  contains  but  few  species,  but  they  are  of  very  diverse 
characters  and  are  consequently  divided  into  at  least  three  subfamilies  in  one  of 
which  the  antennae  end  in  a  terminal  style,  very  much  after  the  fashion  of  Conops.” 

Verrall’s  classification  may  be  said  so  to  arrange  the  many  final  branchlets 
and  twigs  of  the  family  tree  as  to  bring  together  those  possessing  certain 
features  in  common,  irrespective  of  whether  or  not  they  can  be  considered 
to  have  arisen  from  the  same  main  branch  or  stem. 

Metcalf  (1913)  quoted  the  sub-family  and  tribal  groupings  of  Williston  and 
Verrall,  but  did  not  himself  so  group  the  genera.  He  studied  and  published 
descriptions  with  good  illustrations  of  the  early  stages  of  a  number  of  species 
of  Syrphidae,  and  made  the  following  remarks  on  the  possible  value  of  the 
larval  characters  and  habits  in  classifying  the  family: 

“Williston  is  probably  correct  in  stating  that  the  characters  of  the  immature 
stages  should  not  be  expected  to  furnish  basis  for  a  classification  to  supersede  that 
founded  on  the  more  diverse  and  complex  characters  of  the  adults.  Nevertheless 
it  seems  to  me  that  a  careful  study  of  larval  structures  and  habits  in  many  genera 


should  throw  light  on  fundamental  relationships,  and  might  change  the  classification 
to  some  extent  or,  at  the  least,  tend  to  confirm  the  position  of  some  of  the  more 
doubtful  genera.  Especially  does  this  seem  promising  in  a  group  like  the  Syrphidae 
where  there  is  such  a  dearth  of  good  sub-family  characters  ...  It  seems  to  me  almost 
certain  that  a  complete  study  of  larval  characteristics  and  habits,  together  with 
what  is  known  about  the  imagoes,  will  make  possible  a  satisfactory  division  of  this 
large  family  into  sub-families,  which  is  conceded  to  be  impossible  from  a  considera¬ 
tion  of  the  imagoes  alone  .  .  .  The  family  characteristics  are  simple  and  very 
definite.  The  species  are  also  for  the  most  part  reasonably  distinct.  But  the  presence 
of  many  vexing,  intermediate  forms  makes  it  almost  impossible  to  break  the  family 
up  into  satisfactory  sub-families  or  in  some  cases  to  group  the  species  into  genera.” 


Metcalf  gives  a  good  summary  of  the  larval  feeding  habits  in  the  family, 
with  an  evolutionary  table  and  suggested  family  tree.  Some  of  the  genera  in 
his  table,  however,  are  almost  certainly  placed  in  wrong  groups. 

Lundbeck  (1916)  brought  together,  and  reinforced  with  many  personal 
observations,  much  detail  in  regard  to  the  biology  and  descriptions  of  the 
early  stages.  His  descriptions  of  the  adults  are  also  very  thorough  and 
consistent;  they  include  a  number  of  characters  usually  omitted  or  overlooked 
by  previous  authors,  amongst  which  may  be  particularly  mentioned  the 
number  of  visible  and  not-transformed  abdominal  segments  in  each  sex, 
and  whether  or  not  a  downward  directed  fringe  of  hairs  is  present  beneath 
the  scutellum.  Although,  however,  he  records  these  and  other  useful 
characters  in  his  descriptions  he  makes  no  use  of  them  himself  from  the 
systematic  angle,  and  his  arrangement  follows  the  classification  of  Verrall. 

Bezzi  (1915)  used  Verrall’s  arrangement  for  his  work  on  the  Ethiopian 
Syrphidae,  but  he  introduced  Merodontinae  in  lieu  of  Eristalinae  and 
Xylotinae  in  place  of  Milesinae.  From  this  time  onward  a  succession  of 
proposals  for  new  sub-families  were  made:  Shannon  (1921)  adopted 
Chilosinae  (for  the  genera  allied  by  him  to  Chilosia  Meigen  nec  Panzer); 
Xylotinae  (for  all  genera  previously  referred  to  Milesinae  except  Milesia 
Ltrle.);  Nausigasterinae  (for  Nausigaster  Wlstn.,  a  rather  specialized  Nearctic 
genus  allied  to  Pipiza  Film);  and  Sericomyinae  (for  Arctophila  Shnr.  and 
Sericomyia  Film).  Curran  (1925)  raised  Eumerinae  (for  the  genus  Eumerus 
Mgn.,  1822,  nec  Mon.,  1804).  Gil  Collado  (1930)  suggested  the  revival  of 
Callicerinae  (for  Callicera  Pnzr.).  Finally  Sack  (1928-1832)  erected 
Pelecocerinae,  Bacchinae,  Brachyopinae,  Sphegininae  and  Psarinae,  the  first 
four  representing  groups  given  tribal  rank  by  Williston,  and  the  last  for  the 
genus  Psarus  Ltrle. 

Shannon  (1921- 1922)  made  the  important  disco veiyr  that  a  group,  which 
comprised  all  the  species  of  the  family  with  carnivorous  feeding  larvae  except 
the  sub-tribe  Pipizina,  and  to  which  he  restricted  the  sub-family  Syrphinae, 
could  be  separated  from  the  rest  of  the  family  on  the  following  characters: 

Syrphinae  ( sensu  Shannon)  Rest  of  Family 

Head  fitting  close  to  thorax,  and  Head  not  close-fitting  to  thorax, 
the  humeral  calli  of  the  latter  quite  and  humeral  calli  pilose. 


bare  of  hairs. 

Abdomen  in  both  sexes  with  at 
least  five  not-transformed  segments, 
in  a  few  cases  more  than  five. 

Spiracle  of  third  abdominal  seg¬ 
ment  located  in  middle  of  side. 


Abdomen  with  not  more  than  four 
not-transformed  segments  in  males, 
five  in  females. 

Spiracle  of  third  abdominal  seg¬ 
ment  located  in  or  near  anterior 
comer  of  side. 
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Shannon  drew  from  this  the  inference  that  the  Syrphidae  had  split  into  two 
main  groups — the  Syrphinae,  and  the  remainder  considered  collectively.  He 
did  not,  however,  carry  this  inference  to  its  logical  conclusion  by  defining  two 
sub-families  only,  but  proceeded  instead  to  define  ten  sub-families,  four  of 
them  new,  as  follows : 

Nausigasterinae  Syrphinae  Eristalinae 

Cerioidinae  Volucellinae  Chilosinae 

Microdontinae  Sericomyinae  Xylotinae 

Milesinae 


Shannon  discusses  each  sub-family  in  turn,  but  does  not  list  them  in 
a  systematic  arrangement. 

Fourteen  sub-families  were  recognized  by  Sack  (1928-1932)  in  his  volume 
covering  the  Syrphidae  in  Lindner’s  Die  Fliegen  der  Palaarctischen  Region ; 
these  he  arranged  in  the  following  order: 


Chilosiinae 

Pelecocerinae 

Sphegininae 

Brachyopinae 

Syrphinae 

Bacchinae 

Chrysotoxinae 


Psarinae 

Microdontinae 

Volucellinae 

Eristalinae 

Cerioidinae  (=Cerinae  of  authors) 
Cinxiinae  (= Sericomyinae  of  authors) 
Milesinae 


Heiss  (1938)  classified  the  larvae  and  puparia  of  the  Syrphidae  found  in 
the  State  of  Illinois,  with  a  valuable  key  to  the  genera  and  species  based  on 
larval  and  puparial  characters,  and  illustrated  by  seventeen  excellent  plates. 
She  discusses  the  evidence  as  to  generic  relationships  which  is  afforded  by 
larval  characters  and  recognizes  three  main  types  of  Syrphid  larvae — 
aphidophagous,  saprophytic  and  the  Microdon  type.  Her  paper  excludes 
aquatic  forms,  on  the  ground  that  these  had  been  dealt  with  by  Johannsen 
(1935)  in  Part  II  of  a  paper  on  “Aquatic  Diptera”;  it  also  makes  no  reference 
to  sub-families. 

Hull  (1949)  has  also  recognized  fourteen  sub-families,  with  a  number  of 
tribal  divisions,  which  he  arranged  in  the  following  way : 


Syrphinae 

Syrphini 

Bacchini 

Melanostomini 

Chrysotoxinae 

Microdontinae 

Eumerinae 

Nausigasterinae 


Cheilosinae 

Cheilosini 

Pipizini 

Chrysogastrini 

Sphegini 

Myioleptini 

Rhingini 

Calliceratinae 

Pelecoceratinae 


Volucellinae 

Sericomyinae 

Xylotinae 

Psarinae 

Cerioidinae 

Eristalinae 

Helophilini 

Eristalini 


His  arrangement  appears  to  be  based  mainly  on  a  combination  of  two 
characters,  the  position  of  the  middle  cross-vein  in  the  wing  and  the  amount 
of  lower  facial  development. 

This  author  considers  his  arrangement  to  be  based  on  phylogeny:  but  he 
expresses  opinions  that  the  tendencies  in  the  family  have  been  for  the  middle 
cross-vein  of  the  wings  to  move  from  basad  to  distad  and  to  become  slanting; 
for  the  upper  and  lower  marginal  cross-veins  to  recede  from  the  wing  margin 
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and  to  develop  sinuosity;  for  the  so-called  stigmatical  cross-vein  (a  remnant 
of  a  lower  branch  of  the  sub-costal  vein)  to  be  acquired ;  for  the  apical  half  of 
vein  3  to  acquire  the  loop  or  kink;  for  long  antennae  to  be  developed  from 
short;  for  the  terminal  style  or  style-like  arista  to  have  moved  there  from 
a  dorsal  and  more  basal  position  on  segment  3 ;  and  for  the  marginate  abdomen 
to  be  developing  from  non-marginate  forms.  In  each  case  the  present  writer 
considers  that  the  tendency  is  in  the  opposite  direction. 

The  total  number  of  groups  proposed  by  authors  for  sub-family  rank  for 
the  species  of  the  world  is  now  nearly  two  dozen;  it  is  clear  therefore  that  we 
have  travelled  a  long  way  from  the  proper  conception  of  the  sub-family  as 
a  first  and  main  division  of  the  family,  and  it  is  the  opinion  of  the  present 
writer  that  most  of  the  groups  for  which  this  rank  has  been  proposed  are  of 
tribal  or  sub-tribal  status  only. 

II.  Revised  Classification 

The  search  for  a  revised  and  improved  classification  that  would  reflect  as 
closely  as  possible  the  lines  on  which  the  family  is  thought  to  have  developed 
resolved  itself  into  finding  answers  to  the  following  questions : 

(a)  On  what  characters  could  groupings  of  genera  within  the  family  be 
formed  to  which  sub-family  rank  could  properly  be  given  ? 

(b)  On  what  characters  could  lesser  groupings  of  genera  be  formed  within 
such  sub-families,  and  what  rank  or  status  (super-tribe,  tribe,  or 
sub-tribe)  should  be  accorded  to  each  ? 

( c )  In  what  systematic  order  should  these  groupings  be  arranged  in  order 
best  to  reflect  the  lines  on  which  the  family  is  considered  to  have 
developed  ? 

( d )  Which  genera  (if  any)  contained  species  of  more  than  one  origin,  and 
would  require  to  be  split  so  that  each  group  of  species  could  be  placed 
where  it  belonged  ? 

Before  proceeding  to  find  answers  to  these  questions  the  student  of 
Syrphidae  will  save  himself  much  time  and  trouble  if  he  will  realize  from  the 
outset  that  it  is  useless  to  expect  the  facts  of  nature  always  to  fit  our 
definitions,  however  carefully  they  be  framed.  No  matter  how  carefully  we 
try  to  define  our  groups  an  exception  or  exceptions  to  any  one  selected 
character  may  sooner  or  later  be  found,  and  intermediate  forms  may  be 
discovered  which  are  difficult  to  place.  More  than  one  author  has  referred  to 
these  “difficult”  forms  as  vexing,  disappointing,  or  unfortunate,  and  some 
have  tended  to  reject  valuable  characters  because  of  their  existence. 

It  is  the  present  writer’s  considered  opinion  that  the  survival  of  so  many 
intermediates,  etc.,  is  fortunate  rather  than  otherwise;  such  forms  can 
usually  be  placed  to  their  correct  position  on  a  consensus  of  other  characters, 
whilst  the  evidence  they  provide  as  to  affinities  and  lines  of  development  is 
frequently  of  the  utmost  value.  A  species,  which  in  its  existing  position  in 
the  classification  is  apparently  an  exception  to  what  has  hitherto  been 
considered  to  be  a  good  character,  should  be  very  carefully  studied  from 
every  possible  angle:  it  may  then  be  found  to  have  been  wrongly  placed,  and 
that  a  transfer  to  another  position  in  the  classification  removes  all  the 
difficulties. 


B 


104 


[May 

Most  authors  devising  or  adopting  systems  of  classification  for  the 
Syrphidae  have  experienced  difficulty  with  characters  which  have  manifested 
themselves  in  more  than  one  “section”  of  the  family.  It  is  usually  possible, 
though  by  no  means  always  easy,  to  differentiate  between  characters  that 
were  developed  early  in  the  family  history  and  have  been  passed  on  to 
subsequent  lines  of  divergence,  and  those  which  have  developed  more 
recently,  and  after  divergence,  in  more  than  one  branch  of  the  family. 
A  major  grouping  could  be  based  on  one  of  the  former,  if  the  character  be 
otherwise  suitable,  but  clearly  not  on  one  of  the  latter. 

Fossil  species  afford  but  little  assistance  to  classifying  the  family  as  a 
whole;  none  are  of  pre-Eocene  date,  by  which  time  the  lay-out  of  the  family 
appears  to  have  been  very  much  as  it  is  today.  Fossil  Syrphidae  seem  to 
confirm,  as  a  study  of  present-day  species  has  suggested  (Goffe,  1947)  that 
the  elimination  of  the  vena  tabida  and  of  the  more  basad  of  the  two  middle 
cross-veins  are  amongst  the  most  recent  changes  in  the  development  of 
the  family. 

(a)  Sub-Family  Groups 

Following  the  suggestions  of  Lioy,  Brauer,  and  Metcalf,  consideration  was 
first  given  to  the  structural  characters  of  the  developmental  stages  and  the 
feeding  habits  of  the  larvae.  The  larval  feeding  habits  of  Syrphidae  have 
been  discussed  by  a  number  of  authors,  and  good  summaries  are  given  by 
Williston  (1886),  Verrall  (1901),  and  Metcalf  (1913).  The  following  list, 
based  to  a  large  extent  on  Metcalf’s  arrangement,  shows  sixteen  types  of 
feeding  habit,  arranged  in  six  main  groups  as  follows : 

1.  Larvae  living  externally  on  plants,  and  feeding: 

(a)  On  the  plant  stems  or  leaves. 

(b)  On  pollen  grains. 

2.  Larvae  feeding  carnivorously: 

( c )  Externally  on  plants,  predacious  on  Aphides  or  other  soft-bodied  insects* 

(d)  In  galls,  feeding  on  gall-making  insects. 

( e )  Predacious  or  parasitic  on  larvae  of  Lepidoptera,  etc. 

3.  Larvae  living  internally  in  plants,  and  feeding: 

(/)  In  plant  stems,  or  mining  in  thick  leaves. 

( g )  In  cacti. 

(h)  In  fungi. 

(z)  In  bulbs. 

4.  Larvae  living: 

O')  In  sap  exuding  from  diseased  or  wounded  trees. 

( k )  Under  bark. 

(/)  In  the  moist  parts  of  decaying  wood  or  trees. 

5.  Larvae  living: 

( m )  In  decaying  vegetable  or  animal  matter. 

(«)  In  mud  or  water  containing  such  matter  in  suspension. 

6.  Larvae  living  as  scavengers  in  nests  of: 

(0)  Wasps,  hornets  or  bees. 

( p )  Ants  or  termites. 
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In  spite  of  this  variety  of  habitat  and  food,  and  of  the  abnormal  appearance 
of  certain  highly  specialized  types,  the  present  writer  considers  that  all 
Syrphid  larvae  and  puparia  so  far  described  can  be  referred  to  one  of  two 
main  types : 


Type  I 

Larva  only  slightly  flattened  beneath 
and  with  pro-legs,  broadest  in  the 
middle,  and  narrowing  a  little  towards 
both  ends ;  the  posterior  end  not 
rounded  but-  tapering  to  the  spiracular 
process,  which  is  terminal  rather  than 
dorsal  and  varies  greatly  in  length  from 
quite  short  (as  in  Type  II)  to  very  long, 
and  in  a  number  of  species  is  tele¬ 
scopically  extensile  and  retractile.  With 
or  without  mouth-hooks. 

Puparium  shorter  than  the  larva  and 
varying  from  elongate  ovate  to  some¬ 
what  arched.  With  few  exceptions  a 
pair  of  well-developed  anterior  spiracu¬ 
lar  tubes  is  thrust  through  the  puparium 
(in  which  the  true  pupa  is  enclosed), 
rarely  inconspicuous  or  apparently 
absent.  The  posterior  spiracular  pro¬ 
cess  appears  much  as  in  the  larva. 


Type  II 

Larva  rather  obviously  flattened  and 
without  pro-legs,  broadest  posteriorly, 
the  posterior  end  more  or  less  broadly 
rounded ;  the  last  segment  with  a  quite 
short  spiracular  process,  which  is 
placed  dorsally  rather  than  terminally. 
Larva  more  or  less  pointed  anteriorly, 
especially  if  the  small  retractile  head  be 
extended;  the  latter  furnished  with  one 
or  more  pairs  of  blackish  mouth-hooks. 

Puparium  shorter  than  the  larva  and 
the  reverse  in  shape,  being  high  and 
broad  anteriorly  but  thinner  and  more 
flat  posteriorly.  Usually  a  pair  of 
anterior  spiracular  tubes  is  not  thrust 
through  the  puparium,  and  in  the 
limited  number  of  cases  in  which  such 
tubes  are  visible  they  are  very  small  and 
inconspicuous.  Posterior  spiracular  pro¬ 
cess  as  in  larva. 


Type  I  includes  the  aphidivorous  larvae  of  the  Pipizina  (which  are  elongate 
ovate  in  form  with  the  posterior  spiracular  process  terminal  rather  than 
dorsal)  and  all  the  remaining  habits  (Groups  3-6  in  the  list). 


Type  II  includes  the  very  few  larvae  known  to  feed  externally  on  plant 
stems,  etc.,  or  pollen  grains,  and  all  those  feeding  on  Aphides,  etc.,  except 
the  sub-tribe  Pipizina. 

With  very  few  exceptions  all  the  Syrphid  larvae  or  puparia  so  far  described 
can  be  referred  without  difficulty  to  one  or  the  other  of  these  two  types. 
The  few  exceptions  are  to  be  found  in  the  more  generalized  genera  of 
Type  II — Sphaerophoria ,  Baccha ,  Chrysotoxum — which  are  a  little  inter¬ 
mediate,  as  is  to  be  expected  if  the  two  types  have  a  common  origm  or  if 
Type  II  has  been  evolved  from  a  Type  I  ancestry.  The  abnormal  and  highly 
specialized  larvae  and  puparia  of  the  Microdontina  are  referred  without 
difficulty  to  Type  I. 


The  importance  of  this  division  of  the  family  into  two  groups  based  on 
larval  and  puparial  characters  is  much  enhanced  by  the  fact  that  it  agrees 
with  the  suggestion  made  by  Shannon  (1921-22)  that  the  Syrphidae  had 
split  into  two  main  groups — the  Syrphinae  (as  defined  by  him)  and  the  rest 
of  the  family  considered  collectively.  The  group  defined  by  Shannon  on 
imaginal  characters  and  to  which  he  restricted  the  sub-family  Syrphinae 
coincides  with  that  for  Type  II  above. 

In  the  present  writer’s  view  this  is  a  first  and  main  division  of  the  family — 
and  the  only  one — to  which  sub-family  rank  should  be  given,  and  he  there¬ 
fore  recognizes  two  only  sub-families  in  the  Syrphidae,  under  the  names 
Sphixinae  and  Syrphinae,  as  follows: 
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Sphixinae 

Head  not  fitting  closely  to  the  thorax, 
and  the  humeral  calli  of  the  latter 
pilose.  Abdomen  of  males  with  not 
more  than  four  visible  not-transformed 
segments,  of  females  not  more  than 
five.  Spiracle  of  third  abdominal 
segment  located  at  or  near  anterior 
corner  of  side. 

Larvae  usually  not  much  flattened 
beneath,  the  ventral  surface  with  very 
few  exceptions  bearing  seven  pairs  of 
pro-legs  which  in  most  cases  bear 
recurved  hooklets.  In  general  the 
larvae  appear  to  be  broadest  in  the 
middle  and  narrowing  a  little  towards 
both  ends;  anterior  end  nearly  always 
forming  a  false  head,  which  may  or  may 
not  bear  lateral  mouth-hooks.  Pos¬ 
terior  end  usually  not  broadly  rounded, 
but  tapering  to  a  more  or  less  terminally 
placed  posterior  spiracular  process,  the 
latter  varying  in  length  from  quite 
short  to  very  long  and  in  many  cases 
telescopically  extensile  and  retractile. 
Larvae  in  a  few  cases  phytophagous, 
in  most  cases  saprophagous,  and  in  one 
group  carnivorous  on  Aphides,  etc. 

Puparium  shorter  than  the  larva, 
elongate  ovate  or  somewhat  arched. 
With  few  exceptions  a  pair  of  anterior 
spiracular  tubes  is  thrust  through  the 
puparium,  rarely  they  are  inconspicuous 
or  apparently  wanting.  Posterior  spiracu¬ 
lar  process  much  as  in  the  larva. 


Syrphinae 

.Head  fitting  closely  to  thorax,  and 
the  humeral  calli  of  the  latter  bare  of 
hairs.  Abdomen  in  both  sexes  with  at 
least  five  visible  not-transformed  seg¬ 
ments,  in  a  few  cases  more  than  five. 
Spiracle  of  third  abdominal  segment 
located  in  middle  of  side. 

Larvae  flattened  beneath,  and  the 
ventral  surface  without  pro-legs,  though 
it  may  have  some  slight  pad-like  swell¬ 
ings  in  their  place.  With  few  exceptions 
the  larvae  are  broadest  posteriorly,  the 
last  segment  bearing  a  more  or  less 
dorsally  placed  quite  short  posterior 
spiracular  process ;  they  taper  anteriorly 
to  a  small  almost  pointed  head,  the 
latter  rectractile  and  with  externally 
placed  lateral  mouth-hooks.  Larvae 
feeding  externally  on  plants,  in  a  few 
cases  on  leaves,  stems,  or  pollen  grains, 
in  the  vast  majority  of  cases  predacious 
on  Aphides,  etc. 

Puparium  shorter  than  the  larva  and 
the  reverse  in  shape,  being  high  and 
broad  anteriorly  but  thin  and  more  flat 
posteriorly.  Usually  a  pair  of  anterior 
spiracular  tubes  is  not  thrust  through 
the  puparium,  but  in  the  few  cases 
where  these  are  visible  they  are  very 
small  and  inconspicuous.  Posterior 
spiracular  process  much  as  in  larva. 


(b)  Groups  within  the  Two  Sub-Families 

The  groupings  of  genera  within  the  family  Syrphidae  that  have  been 
proposed  by  authors  were  briefly  noticed  in  Part  I  of  this  paper.  Many  of 
these  groups  fall  within  one  or  other  of  the  two  sub-families  which  the 
present  writer  recognizes,  and  the  characters  upon  which  they  were  based 
require  consideration  under  the  present  heading. 

The  antennae  of  Syrphidae  yield  many  characters  of  value  in  both  specific 
and  generic  determinations,  but  no  antennal  character  has  come  to  the  notice 
of  the  writer  on  which  a  major  grouping  of  genera  can  be  based  —  as  was 
done  by  Verrall  and  others.  Long  antennae  occur  in  a  number  of  otherwise 
distinct  groups  in  both  sub-families,  and  even  the  two  sections  which  have 
retained  the  remarkably  distinct  long  and  style-bearing  antennae  ( Callicerina 
and  Cerioidina )  are  shown  by  other  characters  to  be  widely  separated. 

The  venational  character  used  by  Schiner,  and  by  almost  every  subsequent 
author — the  position  of  the  “middle  cross-vein”  in  relation  to  the  middle  of 
the  cell  below  it — is  of  considerable  value  in  separating  the  genera,  if  used 
with  caution;  but  it  does  not  by  itself  give  natural  groups.  The  present 
writer  endeavoured  to  show  (Goffe,  1947)  that  the  so-called  “middle  cross¬ 
vein”  was  a  composite  vein  that  had  resulted  from  reduction  following  the 
progressive  narrowing  of  a  broader  wing;  that  it  consisted  of  the  basal 


1952] 


107 


remnants  of  two  former  branches  of  vein  MA-i  together  with  a  cross- vein 
ma-i — ma-2;  that  it  had  been  formed  in  a  distad  position,  angular  or  curved 
in  form,  and  slanting;  and  that  throughout  the  family  it  had  to  a  varying 
degree  moved  basad,  and  at  the  same  time  had  become  straighter,  shorter, 
and  more  upright.  Whilst  the  extent  to  which  this  movement  and  modifi¬ 
cations  has  taken  place  is  to  a  considerable  extent  characteristic  for  each 
group,  this  is  by  no  means  absolute:  apart,  therefore,  from  the  uncertain 
position  of  those  genera  or  species  in  which  the  movement  is  at  about  the 
half-way  stage,  a  definition  of  groups  on  this  character  alone  would  result  in 
a  number  of  genera  being  misplaced. 

The  form  and  contour  of  vein  3  (the  third  longitudinal  vein)  and  of  the 
“upper  marginal  cross-vein,,  have  been  used  to  define  groups  from  the  first: 
Harris  (1776)  had  noted  the  Volucella  type  of  wing  venation  with  its  strongly 
recurrent  “upper  marginal  cross- vein”  and  long  vein  3  without  loop  or  dip 
except  at  the  point  where  those  two  veins  intersect,  and  he  made  this  the 
first  of  his  three  groups  of  Syrphid  species.  Harris  also  selected  the  Tubifera 
wing  with  its  quite  sudden  and  deep  downward  loop  or  dip  of  vein  3  into  the 
cell  below,  on  which  to  base  his  second  group.  Eighty  years  later  both  groups 
were  adopted  by  Rondani,  and  thenceforward  nearly  every  author  has 
recognized  them,  either  as  tribes  ( Volucellini ,  Eristalini)  or  as  sub-families. 

In  my  paper  on  the  wing- venation  of  Syrphidae  (Goffe,  1947)  I  endeavoured 
to  show  that  the  deeply  looped  vein  3  was  also  a  stage  through  which  most, 
if  not  all,  branches  of  the  family  had  passed  or  were  passing;  nevertheless 
the  character  has  a  considerable  value  when  used  with  caution,  and  in 
conjunction  with  another — the  presence  of  a  small  dense  patch  of  stubby 
decumbent  black  spinules  on  the  anterior  surface  at  the  base  of  the  hind 
femora — virtually  defines  a  large  and  important  tribe  in  the  Sphixinae. 

The  shape  of  the  face  in  profile,  the  presence  or  absence  thereon  of 
a  middle  tubercle  or  knob,  or  of  pale  coloration  as  distinct  from  blackish, 
bluish  or  greenish,  the  shape  of  the  third  antennal  segment  and  whether  it 
bears  a  bare,  pubescent  or  plumose  arista,  are  all  characters  which  do  not  by 
themselves  define  primary  groups,  but  which  often  have  a  considerable 
secondary  value  to  that  end  when  used  with  caution. 

A  character  of  considerable  phylogenetic  value  is  to  be  found  in  the  lateral 
margins  of  the  abdomen.  In  one  group  of  genera  these  margins  appear 
ribbed  or  beaded,  so  that  a  distinct  channel  or  groove  marks  off  a  narrow 
marginal  strip  on  either  side  of  the  upper  surface  of  the  abdomen;  in  the 
remainder  of  the  family  the  sides  of  the  tergites  appear  to  be  carried  over 
those  of  the  corresponding  sternites,  and  there  is  no  trace  of  such  marginal 
grooves  or  channels.  These  margins  are  best  seen  in  the  more  generalized 
genera,  such,  for  example,  as  Chrysotoxum  Mgn.,  Doros  Mgn.,  Didea  Mcqt., 
Spilomyia  Mgn.,  Pipiza  Flln.,  and  they  occur  also  in  the  family  Stratiomyidae; 
the  character  would  seem  therefore  to  date  from  a  fairly  remote  period  in  the 
development  of  the  Diptera.  In  the  family  Syrphidae,  however,  it  appears 
to  be  in  process  of  being  eliminated,  and  is  decidedly  weaker  in  many  of  the 
less  generalized  genera,  such  as  Syrphidis  Goffe,  Ischyrosyrphus  Bigot, 
Brachyopa  Hmsgg.,  or  Br achy palpus  Mcqt.  In  the  course  of  this  elimination 
these  lateral  abdominal  margins  suffer  an  emargination  beneath,  which 
widens  and  opens  them  out;  they  thereby  pass  from  being  short  round  and 
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stout  in  cross-section  to  longer  narrower  and  thin,  and  very  similar  in 
consequence  to  species  of  the  un-marginal  group. 

The  “bordered  abdomen”  character  was  noted  by  Lundbeck  (1916), 
Shannon  (1921-22),  Curran  (1925)  and  Sack  (1928-32),  and  was  used  by 
those  authors  to  a  limited  extent;  their  use  of  the  character,  however, 
developed  along  the  lines  of  contrasting  the  cross-sections  of  the  abdomen 
instead  of  noting  the  presence  or  absence  of  traces  that  indicated  a  “bordered” 
origin,  and  in  consequence  they  placed  the  extreme  forms  (as  regards 
elimination)  of  the  “margined”  group  with  the  “un-margined”  forms.  The 
present  writer  has  made  the  same  error  until  recently,  and  the  rearrangement 
which  results  from  putting  this  right  will  be  referred  to  when  discussing  the 
sub-divisions  of  the  Syrphinae. 

One  other  character  that  has  been  found  of  value  in  indicating  lines  of 
descent  and  tribal  groupings  is  the  presence  or  absence  of  a  downward 
directed  fringe  of  fine  and  usually  longish  pale  hairs  beneath  the  margin  of 
the  scutellum.  The  first  author  to  bring  this  character  into  prominence  was 
Lundbeck  (1916),  who  included  it  in  most  of  his  generic  descriptions;  and 
it  would  appear  from  his  remarks  that  attention  was  first  drawn  to  it  by 
Girschner. 

For  reasons  which  will  appear  later  it  will  be  convenient  to  deal  first  with 
the  sub-division  of  the  sub-family  Syrphinae. 

(i)  Groups  within  the  sub-family  Syrphinae 

By  far  the  best  and  most  natural  division  of  the  Syrphinae  is  given  by  the 
“bordered  abdomen”  character;  this  divides  the  sub-family  into  two  roughly 
equal  and  fairly  compact  groups  of  what  are  clearly  closely  related  genera 
that  represent  separate  branches  of  the  family  tree.  To  these  groups  the 
writer  has  accorded  super-tribal  rank  under  the  names  Stenosyrpharia  (for 
the  non-marginate  group)  and  Syrpharia  (for  the  group  of  marginate  origin). 
The  number  of  species  in  which  the  character  is  sufficiently  weak  to  permit 
of  doubt  is  small,  so  that  the  character  is  well  suited  for  use  in  a  dichotomic 
Table  or  Key  provided  that  the  few  doubtful  species  are  dealt  with  under 
both  headings. 

Reference  was  made  in  a  previous  paragraph  to  certain  species  which 
a  more  careful  application  of  the  “bordered  abdomen”  character  would 
show  to  be  wrongly  placed.  The  genus  Epistrophe  Wlkr.,  now  restricted  to 
its  type-species  ( Syrphus  grossulariae  Mgn.)  and  a  few  close  allies,  has 
usually  been  placed  in  the  non-marginate  group,  and  many  authors  have 
derived  from  it  a  tribal  name  for  the  group.  A  study  of  long  series  of 
E.  grossulariae  (Mgn.),  E.  diaphana  (Ztsdt.)  and  E.  eligans  (Hrrs.)  has, 
however,  shown  that  there  are  nearly  always  at  least  traces  of  side  marginal 
grooves  on  one  or  more  of  the  tergites,  and  that  these  species  belong  phylo- 
genetically  to  the  “margined  group.”  The  writer  has  therefore  placed 
Epistrophe  Wlkr.,  restricted  as  above,  in  the  sub- tribe  Syrphina  after 
Syrphidis  Goffe,  as  representing  the  extreme  stage  in  the  elimination  of  these 
side  margins.  The  species  described  as  Syrphus  nitidicollis  Mgn.,  hitherto 
placed  in  Syrphidis  Goffe,  is  clearly  closely  allied  to  and  con-generic  with 
E.  diaphana  (Ztsdt.),  and  has  therefore  been  moved  to  and  included  in 
Epistrophe. 
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There  are  several  genera  to  which  species  both  and  without  the  bordered 
abdomen  are  at  present  being  referred;  this  applies  to  Baccha  F.  in  the 
Stenosyrpharia,  and  to  Dor  os  Mgn.  and  Xanthogramma  Shnr.  in  the  Syrpharia , 
and  no  doubt  to  others.  These  genera  have  been  placed  by  the  present  writer 
in  accordance  with  their  type-species,  and  the  misplaced  species  will  require 
removal  to  other  genera  so  that  they  can  be  correctly  listed  under  the  revised 
classification  now  proposed.  None  of  these  misplaced  species  occurs  in 
Britain. 

Within  each  of  the  super-tribes  Stenosyrpharia  and  Syrpharia  good  tribal 
divisions  are  indicated  by  the  presence  or  absence  of  the  sub-scutellar  fringe. 
Using  this  character  the  Stenosyrpharia  divides  into  the  tribes  Sphaerophorini 
(without  the  sub-scutellar  fringe)  and  Stenosyrphini  (with  this  fringe). 

The  tribe  Sphaerophorini  receives  two  well-known  groups  of  genera  typified 
by  Baccha  F.  and  Sphaerophoria  Lpltr.  and  Svlle.  to  which  past  authors  have 
given  almost  every  rank  from  sub-family  downwards,  but  to  which  the  present 
writer  accords  sub-tribal  rank  only  under  the  names  Bacchina  and 
Sphaerophorina. 

The  tribe  Stenosyrphini  covers  the  sub-tribal  groups  Melanostomina  and 
Stenosyrphina ;  the  former  includes  amongst  others  the  well-known  genera 
Melanostoma  Shnr.  and  Platycheirus  Lpltr.  and  Svlle.;  the  latter  covers 
a  group  of  genera  recently  separated  from  Epistrophe  Wlkr.  sensu  lato  and  at 
one  time  referred  to  Syrphus  F.  sensu  latissimo. 

The  super-tribe  Syrpharia  (with  bordered  abdomen)  similarly  divides  into 
the  tribes  Chrysotoxini  (without  the  sub-scutellar  fringe)  and  Syrphini  (with 
this  fringe):  the  former  includes  the  sub-tribes  Chrysotoxina ,  Dorina ,  and 
Dideina ;  the  latter  covers  the  sub-tribes  Paragina  and  Syrphina. 

Fig.  i  illustrates  the  classification  of  the  sub-family  Syrphinae  that  has 
been  outlined  above,  whilst  the  arrangement  of  the  genera,  etc.,  can  be  seen 
in  the  List  of  British  Species  in  the  revised  order  with  which  this  paper 
concludes,  all  the  principal  groups  being  represented  in  the  British  fauna. 

The  sub-family  Syrphinae,  as  defined  in  this  paper,  is  thus  shown  to 
consist  of  two  clearly  defined  super-tribes,  one  descended  from  a  bordered 
abdomen  ancestry  and  one  from  an  ancestry  without  the  border.  In  both 
groups  the  most  generalized  forms  are  seen  to  be  those  with  conspicuous 
bright  yellow  spots  or  markings  on  the  thorax,  etc.,  and  a  pronounced 
undulation  to  vein  3  characters  which  appear  to  have  undergone  progressive 
modification  and  even  elimination  as  specialization  has  proceeded. 

It  is  suggested  that  these  super-tribes  represent  parallel  branches  from  an 
ancestry  with  phytophagous  externally  feeding  larvae  following  the  adoption 
by  these  latter  of  the  carnivorous  feeding  habit.  The  transition  from  piercing 
and  sucking  plant  stems  or  leaves  to  piercing  and  sucking  other  soft-bodied 
creatures  similarly  engaged  is  not  a  great  step,  and  is  likely  to  have  originated 
in  a  number  of  places  more  or  less  simultaneously,  probably  very  soon  after 
the  spread  of  such  creatures  presented  the  opportunity. 

Whilst  there  is  no  direct  evidence  as  to  where  or  when  the  Syrphinae  arose, 
present-day  distribution  suggests  that  the  group  originated  in  what  is  now 
the  eastern  Palaearctic  Region,  then  probably  enjoying  a  more  or  less  tropical 
climate,  and  spread  thence  to  western  Palaearctic,  Nearctic,  Indo-Malayan 
and  Ethiopian  Regions,  and  finally  to  the  Australasian  and  Neotropical 
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Regions.  It  is  of  interest  to  note  that  groups  of  species  with  bright  yellow 
ornamentation  and  undulated  vein  3,  but  whose  larvae  have  remained 
phytophagous  or  become  saprophagous  feeders,  exist  today  in  the  sub-family 
Sphixinae,  both  with  and  without  bordered  abdomen;  these  may  well  also 
be  the  descendants  of  the  ancestry  that  gave  rise  to  the  first  Syrphinae. 

(ii)  Groups  within  the  sub-family  Sphixinae 

The  sub-family  Sphixinae,  as  defined  in  this  paper,  contains  what  may  be 
described  as  the  main  lines  of  descent  in  the  family,  from  which  the  Syrphinae 
are  considered  to  have  branched  at  a  date  sufficiently  remote  for  the  clear-cut 
differences  in  both  imagines  and  early  stages  to  have  had  time  to  develop. 

Almost  every  type  of  larval  feeding  habit  is  represented  in  the  Sphixinae, 
and  their  arrangement  and  classification  have  been  a  continual  source  of 
difficulty  to  those  who  have  studied  the  Syrphidae.  Most  authors  from  Moses 
Harris  onwards  have  used  the  deeply  looped  vein  3  of  species  of  Tubifera,  etc., 
to  separate  off  what  has  usually  been  termed  the  sub-family  Eristalinae ;  but 
the  large  number  of  genera  that  remain  have  been  arranged  and  rearranged 
according  to  the  characters  which  each  successive  author  has  selected  to 
indicate  relationships.  In  general,  authors  have  found  the  group  to  comprise 
some  two  dozen  smaller  groups  which  would  never  all  fit  into  any  one 
scheme,  and  they  have  usually  got  rid  of  the  mis-fits  by  raising  them  to 
sub-family  rank,  where  they  have  stood  in  isolation. 

In  the  present  paper  it  will  be  shown  that  by  using  the  characters  now 
brought  forward  these  genera  become  arranged  into  an  orderly  system  which 
answers  much  of  the  criticism  levelled  against  previous  classifications,  and 
has  every  appearance  of  reflecting  the  lines  on  which  the  family  has  been  and 
is  developing. 

As  in  the  Syrphinae  so  in  the  sub-family  Sphixinae  the  first  division  into 
super- tribes  is  effected  on  the  presence  or  absence  of  the  bordered  lateral 
margins  to  the  abdomen.  For  these  super-tribes  the  writer  has  used  the 
names  Sphixaria  (for  the  group  of  non-bordered  origin)  and  Pipizaria  (for 
those  of  bordered  origin) ;  the  latter  group,  however,  is  much  the  smaller  of 
the  two,  and  it  gives  the  impression  of  being  the  remnants  of  a  one-time 
larger  fauna. 

Dealing  first  of  all  with  the  smaller  super-tribe  Pipizaria ,  the  division  into 
tribes  is  again  effected  by  the  same  character  as  in  the  Syrphinae,  viz.  the 
presence  or  absence  of  the  sub-scutellar  fringe.  This  division  yields  the 
tribes  Spilomyiini  (without  the  fringe)  and  Pipizini  (with  the  fringe):  the 
former  includes  genera  allied  to  Spilomyia  Mgn.  and  Brachyopa  Hmsgg  ; 
the  latter  covers  genera  allied  to  Brachypalpus  Mcqt.,  Rhingia  Scpli.  and  the 
sub-tribe  Pipizina.  The  latter  is  of  interest  as  being  a  group  whose  larvae 
have  adopted  the  aphidivorous  feeding  habit,  but  which  have  nevertheless 
remained  in  the  sub-family  Sphixinae.  The  larvae  of  the  remainder  of  this 
super-tribe,  so  far  as  they  are  known,  feed  in  tree  sap,  in  fallen  or  moist 
rotting  trees,  or  on  decomposing  vegetable  matter  in  one  form  or  another. 
The  Pipizaria  are  possibly  the  present-day  descendants  of  the  ancestry  that 
gave  rise  to  the  Syrpharia  branch  of  the  Syrphinae. 

The  very  much  larger  super-tribe  Sphixaria  appear  to  owe  a  great  deal  of 
their  expansion  to  a  widespread  adoption  by  their  larvae  of  the  saprophagous 
feeding  habit,  and  particularly  to  their  success  in  adapting  themselves  not 
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only  to  feeding  immersed  in  the  masses  of  decomposing  vegetable  matter  that 
nature  produces  in  such  abundance  each  year,  but  also  in  many  cases  to 
feeding  in  more  or  less  liquid  media  containing  such  matter  in  suspension. 
In  at  least  six  sub-tribes  the  larvae  have  developed  a  telecopically  extensile 
and  retractile  posterior  respiratory  process  which  in  a  few  cases  can  be 
extended  to  as  much  as  six  inches  in  length.  Such  larvae  are  thereby  enabled 
to  feed  in  mud  or  liquid  of  this  depth  without  having  to  come  to  the  surface 
for  air.  The  outstanding  illustration  of  this  is  undoubtedly  the  well-known 
Drone  Fly  Tubifera  tenax  (L.),  whose  “rat- tailed”  larvae  have  been  observed 
from  the  earliest  days  of  entomology,  and  which  has  spread  to  all  regions  of 
the  world  wherever  man  has  dug  drains  or  midden  pits. 

Division  of  the  super-tribe  Sphixaria  into  tribes  offers  scope  for  discussion 
and  difference  of  opinion ;  for  just  as  it  was  possible  for  authors  to  make  out 
a  case  of  sorts  for  raising  so  many  of  the  groups  concerned  to  sub-family  rank, 
so  also  is  it  possible  to  argue  in  favour  of  the  same  number  of  tribal  divisions. 
In  the  present  writer’s  view,  however,  nearly  all  the  groups  concerned,  even 
though  clearly  distinguished,  are  of  sub-tribal  rank  only,  and  in  the  arrange¬ 
ment  now  outlined  they  are  so  considered. 

He  recognizes  only  four  tribes  in  the  Sphixaria  as  follows : 

1.  Upper  marginal  cross-vein  very  strongly  recurrent,  and  entering  vein  3  at  the 

bottom  of  the  loop  or  dip  or  (in  less  generalized  wings)  at  the  locus  thereof;  anal 
vein  straight  or  slightly  curved  downward . tribe  Volucellini 

2.  Upper  marginal  cross-vein  usually  less  strongly  or  not  recurrent,  and  entering 

vein  3  distad  of  the  loop  or  dip  or  locus  thereof;  hind  femora  near  their  bases 
and  on  the  anterior  side  with  a  small  roundish  and  dense  patch  of  short  black 
bristles  in  addition  to  any  on  the  front  or  middle  femora;  vein  3  in  its  apical 
half  with  a  quite  sudden  and  deep  loop  or  dip  into  the  cell  below  it;  anal  vein 
nearly  always  upward  bent . tribe  Tubiferina 

3.  Upper  marginal  cross-vein  as  in  (2)  above;  hind  femora  without  such  bristly 
patch,  though  one  may  be  present  on  the  front  and/or  middle  femora;  vein  3 
rarely  more  than  gently  undulated  or  with  only  a  moderate  loop ;  anal  vein  nearly 
always  more  or  less  straight.  Without  a  sub-scutellar  fringe.  . .  .tribe  Sphixini 

4.  As  in  (3)  above;  but  with  a  sub-scutellar  fringe,  in  a  very  few  cases 

incomplete . tribe  Zelimini 

The  first  of  these  tribes,  Volucellini ,  contains  two  groups  to  which  most 
recent  authors  have  given  sub-family  rank,  but  which  are  here  considered  as 
the  sub-tribes  Microdontina  and  Volucellina.  They  have  in  common  the 
wing  venational  character  noted  above;  and  their  larvae,  having  presumably 
first  become  saprophagous  feeders  in  some  way,  and  now  differing  very  much 
in  appearance,  have  both  to  a  very  large  extent  adopted  the  highly  specialized 
habit  of  feeding  as  scavengers  in  the  nests  of  Hymenoptera  or  Isoptera. 
Present-day  distribution,  particularly  of  the  most  generalized  species,  points 
to  the  tribe  having  originated  at  a  rather  remote  period  and  under  more  or 
less  tropical  conditions  in  the  Laurentian  part  of  the  ancient  Laurasian  land 
mass,  i.e.  west  of  the  Ural  divide,  and  in  what  is  now  the  western  Palaearctic 
and  Nearctic  areas,  and  to  have  spread  thence  as  the  tropical  belt  has  passed 
southward.  In  the  Neotropical  Region  the  group  appears  to  have  found 
conditions  that  favoured  expansion  and  development,  so  that  many  genera 
and  a  large  number  of  species  have  arisen  there. 

The  second  tribe,  Tubiferini ,  again  comprises  two  groups  whose  larvae 
now  differ  much  in  appearance:  the  first  consists  of  a  small  number  of 
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genera,  typified  by  Lampetia  Mgn.,  apparently  of  Asiatic  origin  (i.e.  east  of 
the  Ural  divide)  and,  so  far  as  their  life-histories  are  known,  with  typical 
Sphixine -larvae  that  feed  phytophagously  in  bulbs,  etc.;Jthe  second  contains 
a  larger  number  of  genera  with  a  very  large  number  of  species,  typified  by 
Tubifera  Mgn.,  whose  larvae  are  of  the  liquid  inhabiting  type  and  bear  the 
long  and  extensile  posterior  spiracular  process.  The  former  group,  here 
referred  to  as  the  sub-tribe  Lampetiina ,  would  by  itself  hardly  require 
separation  from  the  tribe  Sphixini ;  but  the  fact  that  it  has  given  rise  to 
a  large  branch,  here  considered  as  the  sub- tribe  Tubiferina ,  that  has  been 
every  bit  as  successful  as  the  sub-family  Syrphinae,  and  is  still  apparently  in 
active  development,  renders  its  separation  as  a  tribe  desirable.  Nearly  all 
recent  authors  have  accorded  the  group  sub-family  rank  under  the  names 
Eristalinae  or  Merodontinae ;  but  the  group  as  a  whole  is  not  absolutely 
sharply  differentiated,  several  species  being  transitional  and  difficult  to  place, 
whilst  the  branching  of  the  Tubiferina  from  the  Lampetiina  has  every  appear¬ 
ance  of  being  a  much  more  recent  event  than  the  separation  of  the  Syrphinae 
from  the  Sphixinae.  In  the  present  paper,  therefore,  the  group  is  considered 
to  have  attained  to  tribal  rank  only. 

The  third  tribe,  Sphixini ,  covers  a  number  of  groups  to  which  in  the  past 
authors  have  accorded  rank  varying  from  sub-family  downwards,  but  which 
are  here  considered  as  sub-tribes  of  the  tribe  Sphixini.  In  previous  classifi¬ 
cations  they  have  usually  been  associated  with  groups  which  in  the  present 
paper  are  referred  to  the  tribe  Zelimini>  or  in  some  cases  have  even  been 
referred  to  the  sub-family  Syrphinae  on  account  of  their  possessing  some 
character  in  common  (e.g.  long  antennae,  or  a  basad  middle  cross-vein)  not 
recognized  by  the  present  writer  as  having  any  group-defining  value. 
Segregated,  however,  and  brought  together  by  the  characters  now  used,  they 
are  seen  to  be  capable  of  arrangement  in  what  has  every  appearance  of  being 
a  natural  order  that  forms  an  important  main  branch  of  the  family  tree. 

The  fourth  tribe,  Zelimini ,  again  comprises  a  series  of  sub-tribal  groups  to 
several  of  which  sub-family  rank  has  been  accorded  in  recent  years,  and 
which  previous  to  that  were  more  or  less  widely  separated  in  classifications 
according  as  the  middle  cross-vein  of  the  wings  was  basad  or  distad  of  the 
middle  of  the  cell  below.  More  than  one  writer  has  criticized  such  arrange¬ 
ments  on  account  of  their  showing  a  wide  gulf  between  such  groups  as  those 
here  termed  the  sub-tribes  Chilomyiina ,  Callicerina ,  Ferdinandina ,  and 
Zelimina ,  and  the  present  arrangement  of  all  these  groups  in  one  tribe  meets 
this  criticism.  The  group  has  every  appearance  of  having  also  had  an  eastern 
origin,  and  to  have  developed  in  much  the  same  way  as  the  previous  tiibe. 

Fig.  2  illustrates  the  classification  outlined  above  for  the  sub-family 
Sphixinae. 

The  family  as  a  whole  is  thus  visualized  as  having  developed  from  an 
ancestry  with  probably  phytophagous  externally  feeding  larvae,  these  latter 
tending  firstly  to  become  internal  feeders  and  thence  to  pass  on  to  feeding 
saprophagously.  The  opening  of  the  Ural  divide  is  thought  to  have  separated 
the  developing  family  into  two  population  groups  for  quite  a  long  period, 
the  western  of  these  groups  giving  rise  to  the  branch  which  adopted  the 
specialized  saprophagous  larval  feeding  habit  of  scavenging  in  the  nests  of 
Hymenoptera,  etc.,  that  has  produced  the  tribe  Volucellini.  In  the  remainder 
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of  the  family  two  groups  of  individuals  seem  to  have  existed,  one  with  and 
one  without  the  beaded  lateral  margins  to  the  abdomen;  and  later  each  of 
those  groups  again  divided  through  some  developing  the  sub-scutellar  fringe. 
None  of  these  divisions,  however,  appears  to  have  reached  beyond  tribal  or 
super-tribal  status. 

The  advent  of  numbers  of  soft-bodied  creatures  feeding  by  piercing  and 
sucking  the  leaves  or  stems  of  plants  is  considered  to  have  presented  those 
larvae  still  living  externally  on  plants  with  the  opportunity  to  become 
carnivorous;  and  acceptance  of  the  opportunity  on  a  considerable  scale  to 
have  started  the  branch  that  has  led  to  the  sub-family  Syrphinae.  All  four 
groups  resulting  from  the  bordered  abdomen  and  sub-scutellar  fringe 
characters  are  represented  in  this  branch,  which  has  diverged  sufficiently 
from  the  main  stem  of  the  family  to  qualify  for  sub-family  rank.  More 
recently  the  evolution  of  the  liquid  inhabiting  type  of  larva  with  long  extensile 
posterior  spiracular  process  has  made  possible  the  rapid  development  and 
spread  of  the  sub-tribe  Tubiferina. 
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The  principal  sub-family  Sphixinae  is  thus  shown  as  comprising  two  main 
lines  of  descent,  represented  by  the  tribes  Sphixini  and  Zelimini ,  with  the 
two  specialized  tribes  Volucellini  and  Tubiferini  on  the  one  hand  and  the 
remnants  of  the  super- tribe  Pipizaria  on  the  other.  The  ancestry  of  the 
latter  is  thought  to  have  given  rise  to  the  Syrpharia  section  of  the  sub-family 
Syrphinae ,  whilst  the  Stem  syrpharia  presumably  had  a  Sphixarian  origin. 

The  diagram  of  the  Syrphid  family  tree  (Fig.  3)  illustrates  this  arrangement. 

III.  Conclusion 

The  study  which  has  resulted  in  the  present  paper,  and  which  has  produced 
the  revised  classification  for  the  family  Syrphidae  now  outlined,  was  under¬ 
taken  as  an  essential  preliminary  to  any  further  monographic  or  synoptic 
work.  Criticism  of  the  existing  classification  from  one  point  of  view  or 
another  has  been  widespread,  and  was  clearly  well  founded;  but  practically 
every  change  proposed  as  an  improvement  had  been  a  patching  or  modifica¬ 
tion  of  the  general  outline  inherited  from  the  past,  and  none  had  gone  to  the 
real  root  of  the  matter.  As  a  result  we  had  a  classification  based  primarily  on 
the  position  of  the  middle  cross-vein  of  the  wing,  a  character  common  to 
most  natural  groups  in  the  family,  and  a  superfluity  of  sub-families  as 
recounted  in  Part  I.  The  middle  cross- vein  character  is  one  of  several  that 
are  of  considerable  value  within  each  group  to  indicate  the  transition  therein 
from  generalized  to  specialized  forms;  but  it  does  not  of  itself  define  major 
branches  of  the  family,  and  its  use  for  that  purpose  is  merely  to  cut  a  section 
in  time  right  across  groups  to  which  that  description  can  be  given. 

The  position  has  been  further  complicated  by  most  authors  using  the 
character  in  reverse  order,  i.e.  by  considering  that  this  vein  is  moving  from 
basad  to  distad,  whereas  it  was  shown  by  the  writer  (Goffe,  1947)  that  the 
reverse  is  the  case — the  longer  slanting  curved  and  more  distad  cross-vein 
being  the  more  generalized,  and  the  shorter  straighter  upright  and  more 
basad  vein  being  the  more  specialized.  It  was  thus  found  necessary  to 
abandon  the  framework  erected  by  Schiner  on  which  his  and  subsequent 
classifications  had  been  based,  and  to  make  a  fresh  start  from  the  beginning. 

Selection  of  the  branching  away  of  the  sub-family  Syrphinae  (as  defined 
herein)  from  the  remainder  of  the  Syrphidae  as  the  first  or  main  division  in 
the  family  will,  it  is  felt,  meet  with  general  approval.  No  other  grouping 
offers  so  clear-cut  a  division,  or  appears  to  date  sufficiently  far  back  in  the 
history  of  the  family,  so  that  from  both  angles  it  offers  the  most  suitable  basis 
for  a  separation  into  sub-families. 

The  bordered  abdomen  character,  used  by  the  writer  for  the  division  of 
each  sub-family  into  super-tribes,  also  appears  to  date  from  an  early  period, 
and  therefore  required  careful  consideration  as  an  alternative;  but  it  has  no 
corresponding  habit  or  character  division  in  the  development^  stages  taking 
the  family  as  a  whole,  nor  are  the  genera  that  its  use  segregates  into  opposite 
groups  so  widely  separated  as  are  the  Syrphinae  from  the  Sphixinae.  It 
cannot,  therefore,  be  given  precedence  over  the  separation  of  the  Syrphinae 
as  a  first  and  principal  division  of  the  family,  though  it  has  operated  to  divide 
both  the  branches  so  formed.  The  absence  of  the  border  to  the  abdomen  in 
a  considerable  proportion  of  recent  species  does  not  of  necessity  imply  that 
this  was  always  the  case;  for  it  is  possible  that  one  or  more  groups  now 
without  the  border  may  have  lost  it  during  an  earlier  phase  of  elimination  in 
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much  the  same  way  as  it  appears  to  be  undergoing  elimination  in  some  of  the 
present-day  groups.  The  character  does,  however,  mark  off  clear-cut  groups 
within  each  sub-family  which  have  every  appearance  of  reflecting  lines  of 
descent  and  it  is  considered  by  the  writer  to  give  a  true  indication  of  super- 
tribal  divisions. 

This  character  has  been  misunderstood  by  authors,  some  of  whom  have 
considered  it  to  be  a  character  that  is  developing;  whilst  it  is  conceded  that 
at  some  period  in  the  evolution  of  the  Insecta  these  margins  must  have  been 
in  course  of  formation,  all  available  evidence  suggests  that  during  the  period 
we  have  under  consideration,  and  which  has  witnessed  the  development  of 
the  Syrphidae,  the  process  has  been  one  of  gradual  elimination.  The  loop  or 
dip  in  the  apical  half  of  vein  3  is  a  similar  matter,  it  being  a  case  of  the  dipped 
vein — formed  in  the  reduction  of  a  group  of  veins — being  gradually 
straightened  out,  and  not  of  a  straight  vein  developing  a  dip. 

The  presence  or  absence  of  the  sub-scutellar  fringe  is  a  character  that  at 
first  acquaintance  may  seem  trivial ;  but  it  is  one  that  appears  to  be  very  stable 
and  persistent,  and  which  once  acquired  has  been  handed  on  from  group  to 
group  over  a  very  long  period  of  time.  It  thus  functions  as  a  most  useful 
indicator  of  lines  of  descent  and  affinity.  The  one  group  in  which  it  is 
difficult  to  use  it  is  the  tribe  Tubiferini ,  in  which  the  usual  marginal  hairs  on 
the  scutellum  are  considerably  depressed,  and  therefore  easily  confused  with 
a  downward  directed  fringe,  as  Lundbeck  (1916:  408)  has  commented.  In 
the  present  paper,  however,  this  character  has  not  been  used  in  the  tribe 
Tubiferini ,  which  is  separated  off  on  other  characters,  so  that  the  difficulty 
does  not  arise. 

It  was  the  original  intention  of  the  writer  to  conclude  this  paper  with  a  list 
of  all  the  current  genera  of  the  family,  grouped  and  arranged  according  to 
the  classification  now  proposed;  but  the  characters  that  it  has  been  found 
necessary  to  use  for  the  first  three  sub-divisions  of  the  family  (i.e.  down  to 
tribes)  are  in  a  large  number  of  cases  omitted  by  authors  from  both  generic 
and  specific  descriptions,  and  in  consequence  a  considerable  number  of 
genera  from  many  parts  of  the  world  cannot  be  placed  for  certain  to  their 
correct  group  until  their  type-species  can  be  inspected  for  these  characters. 
Each  generic  name  will  then  take  the  position  that  is  indicated  by  its  type- 
species.  The  position  of  the  genera  being  thus  fixed  it  will  be  necessary 
similarly  to  examine  the  remaining  species  referred  to  each,  when  it  will 
almost  certainly  be  found  in  quite  a  few  cases  that  species  are  being  referred 
to  genera  in  which,  in  the  light  of  the  group  characters  now  used,  they  can 
no  longer  be  retained.  One  such  case,  affecting  the  British  fauna,  is  dealt 
with  in  this  paper;  species  both  with  and  without  the  sub-scutellar  fringe 
have  been  referred  to  the  genus  Penthesilea  Mgn  ( =Criorhina  Hmsgg.).  As  the 
type  species  for  Penthesilea  Mgn.,  1800  ( Syrphus  ranunculi  Pnzr.)  possesses  the 
fringe  this  genus  has  been  placed  in  the  tribe  Zelimini ;  and  the  generic  name 
Brachymyia  Wlstn.,  1882,  with  type  species  Brachymyia  lupina  Wlstn.,  1882, 
by  designation  of  Coquillett,  1910,  has  been  revived  for  the  species  without 
the  fringe,  and  has  been  placed  in  the  tribe  Sphixini. 

The  re-examination  of  so  much  material,  in  many  cases  difficult  of  access, 
and  the  publication  of  the  changes  found  necessary,  must  of  necessity  occupy 
a  good  deal  of  time,  and  several  years  are  likely  to  elapse  before  a  classified 


n8 


[May 


list  of  the  world  genera  for  the  whole  family  could  be  thus  completed.  Both 
the  sub-families  now  recognized,  however,  with  all  the  super-tribes  and 
tribes  and  a  considerable  number  of  the  sub-tribes,  are  represented  in  the 
British  fauna — which  is  therefore  well  suited  to  illustrate  the  revised  arrange¬ 
ment.  The  writer  has  therefore  decided  to  offer  the  present  outline  of  the 
system  he  has  adopted  as  a  contribution  towards  the  re-classification  of  the 
Syrphidae  on  phylogenetic  lines,  and  to  illustrate  it  with  a  list  of  the  species 
of  the  family  so  far  recorded  from  Britain,  arranged  according  to  the  new 
classification  proposed. 
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*A  List  of  the  Species  of  Syrphidae  (Diptera)  recorded  from  the 

British  Isles  grouped  and  arranged  according  to  the  Revised 
Classification  proposed  in  this  Paper 

The  names  of  the  principal  sub-species  and  varieties  are  printed  in  italics 
immediately  below  the  trivial  name  to  which  they  refer.  Some  of  these  names 
denote  forms  that  have  been  recognized  as  distinct  species  in  recent 
Continental  literature,  but  which  are  not  so  recognized  in  the  present  paper. 

Names  marked  with  a  dagger  (f)  have  been  recorded  at  some  time  or 
other  from  the  British  Isles,  but  require  confirmation  as  British. 

No  distinction  is  drawn  in  most  cases  between  genera  and  sub-genera, 
which  are  of  equal  status  under  the  Rules  of  Nomenclature.  A  few  names 
have,  however,  been  shown  as  sub-genera  only  in  cases  where  the  phylogeny 
value  of  the  groups  to  which  they  are  attached  has  not  yet  been  established. 

In  the  case  of  two  genera  proposed  by  Enderlein  in  1938  (Pachysphyria  and 
Dasysyrphus )  it  is  uncertain  whether  there  was  a  definite  and  unambiguous 
designation  of  a  type-species  until  1946,  and  the  matter  has  been  submitted 
to  the  International  Commission  on  Zoological  Nomenclature  for  a  ruling. 
Pending  receipt  of  their  decision  these  names  are  dated  “1938  or  1946”  in 
the  list  which  follows.  The  decision,  when  received,  will  not  affect  the  status 
in  nomenclature  of  Pachysphyria  other  than  to  fix  its  date;  but  Syrphella 
Goffe,  1944,  will  take  precedence  over  Dasysyrphus  Endln.  if  it  should  be 
decided  that  the  latter  name  dates  only  from  the  unambiguous  designation 
of  a  type-species  published  by  the  present  writer  in  1946. 

*  Copies  of  this  List,  printed  on  one  side  of  the  paper  only  for  use  as  a  label  list, 
may  be  had  gratis  from  the  Editor. 


120 


[May 


I.  Sub-family  SPHIXINAE 

Super-tribe  SPHIXARIA 

Tribe  VOLUCELLINI 

Sub-tribe  MICRODONTINA 

Genus  MICRODON  Mgn,  1803 
eggeri  Mik,  1897 
devius  L.,  1761 
mutabilis  L.,  1758 
mutabilis  L.,  1758 
rhenanus  Adrs,  1912 

Sub-tribe  VOLUCELLINA 

Genus  VOLUCELLA  Gffry,  1762 

bombylans  L.,  1758 
bombylans  L.,  1758 
haemorrhoidalis  Ztsdt,  1838 
plumata  Dgr,  1776 
pellucens  L.,  1758 
inflata  F.,  1794 
inanis  L.,  1758 
zonaria  Poda,  1761 

Tribe  TUBIFERINI 

Sub-tribe  LAMPETIINA 

Genus  LAMPETIA  Mgn,  1800 

equestris  F.,  1794 
flavicans  F.,  1794 
narcissi  F.,  1805 
tuber culatus  Rdni,  1845 
equestris  F.,  1794 
transversalis  Mgn,  1822 
nobilis  Mgn,  1822 
validus  Wdmn,  1822 
fclavipes  F.,  1781 

Sub-tribe  TUBIFERINA 

Genus  LEJOPS  Rdni,  1857 

vittatus  Mgn,  1822 

Genus  ANASIMYIA  Shnr,  1864 

lineata  F.,  1787 
lunulata  Mgn,  1822 
transfuga  L.,  1758 

Genus  PARHELOPHILUS  Gshnr, 
1897 

consimilis  Malm,  1863 
frutetorum  F.,  1775 
versicolor  F.,  1794 


Genus  HELOPHILUS  F.,  1805 

groenlandicus  O.  Fbcs,  1780 
hybridus  Loew,  1846 
parallelus  Hrrs,  1776 
pendulus  L.,  1758 

Genus  ERISTALINUS  Rdni,  1845 
sepulchralis  L.,  1758 

Genus  LATHYROPHTHALMUS 
Mik,  1897 

aeneus  Scpli,  1763 
Genus  MALLOTA  Mgn,  1822 
cimbiciformis  Flln,  1817 
Genus  MYATHROPA  Rdni,  1845 
florea  L.,  1758 

Genus  TUBIFERA  Mgn,  1800 

arbustorum  L.,  1758 
lyra  Hrrs,  1776 
nemorum  L.,  1758 
horticola  Dgr,  1776 
rupium  F.,  1805 
rupium  F.,  1805 
hybrida  Knvo,  1938 
cryptarum  F.,  1794 
intricaria  L.,  1758 
intricaria  L.,  1758 
furva  Vrll,  1901 
pertinax  Scpli,  1763 
tenax  L.,  1758 
tenax  L.,  1758 
vulgaris  Scpli,  1763 

Tribe  SPHIXINI 

Sub-tribe  SPHIXINA 

Genus  BLERA  Blbg,  1820 

fallax  L.,  1758 

Genus  BRACHYMYIA  Wlstn,  1882 

berberina  F.,  1805 
berberina  F.,  1805 
oxyacanthae  Mgn,  1822 

Sub-tribe  CERIOIDINA 
Genus  CINA  F.,  1798 
fconopsoides  L.,  1758 
Sub-tribe  PSARINA 
Genus  PSARUS  Ltrle,  1804 
fabdominalis  F.,  1794 
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Sub-tribe  MYOLEPTINA 

Genus  PARAGOPSIS  Mtsma,  1916 

tuberculata  Rdni,  1857 
strigata  Flln,  1817 
ornata  Mgn,  1822 
sabulonum  Flln,  1817 

Genus  EUMENOS  Mgn,  1817 

pipiens  L.,  1758 

Genus  MYOLEPTA  Nwmn,  1838 

potens  Hrrs,  1776 
sp.n.  (undescribed) 

Sub-tribe  PELECOCERINA 

Genus  PELECOCERA  Hmsgg,  1822 

tricincta  Hmsgg,  1822 

Genus  CHAMAES YRPHU S  Mik, 

1895 

scaevoides  Flln,  1817 
caledonicus  Clin,  1940 

Sub-tribe  SPHEGININA 

Genus  NEOASCIA  Wlstn,  1886 

podagrica  F.,  1775 
obliqua  Coe,  1940 
aenea  Mgrle,  1822 
geniculata  Mgn,  1822 
dispar  Mgn,  1822 
ftenur  Hrrs,  1776 

Genus  SPHEGINA  Mgn,  1822 

verecunda  Clin,  1937 
clunipes  Flln,  1816 
kimakowiczi  Stbl,  1897 

Sub-tribe  CHRYSOGASTRINA 

Genus  ORTHONEVRA  Mcqt,  1829 

geniculata  Mgn,  1830 
nobilis  Flln,  1817 
brevicomis  Loew,  1843 

Genus  SULCATELLA  Goffe,  1944 

metallina  F.,  1777 
tarsata  Mgrle,  1822 

Genus  CHRYSOGASTER  Mgn,  1800 

splendens  Mgn,  1822 
hirtellus  Loew,  1843 
macquarti  Loew,  1843 


solstitialis  Flln,  1817 
chalybeatus  Mgn,  1822 
virescens  Loew,  1854 

Tribe  ZELIMINI 

Sub-tribe  PENTHES ILIN A 

Genus  POCOTA  Lpltr  &  Svlle,  1828 

personata  Hrrs,  1776 
per  sonata  Hrrs,  1776 
apicata  Mgrle,  1822 

Genus  PENTHES  ILEA  Mgi,  1800 

Sub-genus  PENTHES  ILEA  Mgn, 
1800 

ranunculi  Pnzr,  1804 
ranunculi  Pnzr,  1804 
ruficauda  Mgn,  1822 

Sub-genus  CRIORHINA  Hmsgg, 
1822 

asilica  Flln,  1816 
floccosa  Mgn,  1822 

Sub-tribe  CINXIINA 
Genus  ARCTOPHILA  Shnr,  i860 
fulva  Hrrs,  1776 
Genus  CINXIA  Mgn,  1800 

lappona  L.,  1758 
silentis  Hrrs,  1776 

Sub-tribe  ZELIMINA 
Genus  TROPIDIA  Mgn,  1822 
scita  Hrrs,  1776 

Genus  XYLOTOMIMA  Shnn,  1926 
nemorum  F.,  1805 
Genus  ZELIMA  Mgn,  1800 
lenta  Mgn,  1822 
segnis  L.,  1758 
tarda  Mgn,  1822 
florum  F.,  1805 
semulater  Hrrs,  1776 
sylvarum  L.,  1758 
xanthocnema  Clin,  1939 

Sub-tribe  FERDINANDINA 

Genus  FERDINANDEA  Rdni,  1845 

cuprea  Scpli,  1763 
cuprea  Scpli,  1763 
nigrifrons  Egger,  i860 
ruficornis  F.,  1775 


122 


[May 


Sub-tribe  CALLICERINA 

Genus  CALLICERA  Pnzr,  1806-9 

rufa  Shml,  1842 
spinolae  Rdni,  1844 
aenea  F.,  1777 

Sub-tribe  PSILOTINA 

Genus  PSILOTA  Mgn,  1822 
atra  Flln,  1817 

Sub-tribe  CHILOMYIINA 

Genus  CHILOMYIA  Shnn,  1922 

chrysocoma  Mgn,  1822 
corydon  Hrrs,  1776 
albipila  Mgn,  1838 
nebulosa  Vrll,  1871 
illustrata  Hrrs,  1776 
intonsa  Loew,  1857 
funebres  Hrrs,  1776 
honesta  Rdni,  1868 
vulpina  Mgn,  1822 
barbata  Loew,  1857 
impressa  Loew,  1840 
albitarsis  Mgn,  1822 
fasciata  Shnr  &  Egger,  1853 
carbonaria  Egger,  i860 
cynocephala  Loew,  1840 
globulipes  Bckr,  1894 
fraterna  Mgn,  1830 
ruralis  Mgn,  1822 
bergenstammi  Bckr,  1894 
mutabilis  Flln,  1817 
velutina  Loew,  1840 
proxima  Ztsdt,  1843 
vernalis  Flln,  1817 

Genus  PORTEVINIA  Goffe,  1944 
maculata  Flln,  1817 

Genus  CARTOS  YRPHUS  Bigot,  1883 

nigripes  Mgn,  1822 
nasutulus  Bckr,  1894 
antiquus  Mgn,  1822 
puber  Ztsdt,  1838 
paganus  Mgn,  1822 
longulus  Ztsdt,  1838 
scutellatus  Flln,  1817 
soror  Ztsdt,  1843 


Super-tribe  PIPIZARIA 
Tribe  SPILOMYIINI 
Sub-tribe  SPILOMYIINA 
Genus  CALIPROBOLA  Rdni,  1845 
speciosa  Rossi,  1790 
Sub-tribe  BRACHYOPINA 
Genus  HAMMERS CHMIDTI A 

Shml,  1834 
ferruginea  Finn,  1817 

Genus  BRACHYOPA  Hmsgg,  1822 

bicolor  Flln,  1817 
insensilis  Clin,  1939 
pilosa  Clin,  1939 
scutellaris  Dsvdy,  1844 

Tribe  PIPIZINI 

Sub-tribe  BRACHYPALPINA 

Genus  BRACHYPALPUS  Mcqt,  1834 

bimaculatus  Mcqt,  1829 
eunotus  Loew,  1873 

Sub-tribe  RHINGIINA 
Genus  RHINGIA  Scpli,  1763 

rostrata  L.,  1758 
macrocephala  Hrrs,  1776 

Sub-tribe  PIPIZINA 
Genus  PIPIZA  Flln,  1810 

austriaca  Mgn,  1822 
lugubris  F.,  1775 
festiva  Mgn,  1822 
noctiluca  L.,  1758 
bimaculata  Mgn,  1822 
signata  Mgn,  1822 
quadrimaculata  Pnzr,  1801-2 

Genus  PH AL ANGUS  Mgrle,  1822 

virens  F.,  1805 
flavitarsis  Mgn,  1822 
heringi  Ztsdt,  1843 
maculipennis  Mgrle,  1822 

Genus  NEOCNEMOD ON  Goffe,  1944 
latitarsis  Egger,  1865 
verrucula  Clin,  1931 
vitripennis  Mgn,  1822 

Genus  TRIGLYPHUS  Loew,  1840 
primus  Loew,  1840 
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II.  Sub-family  SYRPHINAE 
Super-tribe 

STENOSYRPHARIA 

Tribe  SPHAEROPHORINI 
Sub-tribe  SPHAEROPHORINA 

Genus  SPHAEROPHORIA  Lpltr  & 
Svlle,  1828 

menthastri  L.,  1758 
picta  Mgn,  1822 
menthastri  L.,  1758 
taeniata  Mgn,  1822 
philanthus  Mgn,  1822 
dubia  Ztsdt,  1849 
scripta  L.,  1758 
scripta  L.,  1758 
dispar  Loew,  1840 
nigricoxa  Ztsdt,  1843 
strigata  Stgr,  1844 
loewi  Ztsdt,  1843 
riippellii  Wdmn,  1830 
riippellii  Wdmn,  1830 
nitidicollis  Ztsdt,  1849 

Sub-tribe  BACCHINA 

Genus  BACCHA  F.,  1805 

elongata  F.,  1775 
obscuripennis  Mgn,  1822 

Tribe  STENOSYRPHINI 

Sub-tribe  MELANOSTOMINA 

Genus  CHEILOSIA  Pnzr,  1809 

granditarsa  Fstr,  1771 
rosarum  F.,  1787 

Genus  XANTHANDRUS  Vrll,  1901 
comtus  Hrrs,  1776 

Genus  PACHYSPHYRIA  Endln,  1938 
(or  1946) 

ambigua  Flln,  1817 

Genus  MELANOSTOMA  Shnr,  i860 

scalare  F.,  1794 
mellinum  L.,  1758 

Genus  PLATYCHEIRUS  Lpltr  & 
Svlle,  1828 


sticticus  Mgn,  1822 
timeo  Hrrs,  1776 
albimanus  F.,  1781 
scutatus  Mgn,  1822 
manicatus  Mgn,  1822 
discimanus  Loew,  1871 
ciliger  Loew,  1856 
melanopsis  Loew,  1856 
podagratus  Ztsdt,  1838 
immarginatus  Ztsdt,  1849 
scambus  Stgr,  1843 
fulviventris  Mcqt,  1829 
perpallidus  Vrll,  1901 
clypeatus  Mgn,  1822 
angustatus  Ztsdt,  1843 

Sub-tribe  STENOSYRPHINA 

Genus  MELANGYNA  Vrll,  1901 
quadrimaculata  Vrll,  1873 

Genus  EPISYRPHUS  Mtsma,  1917 

balteatus  Dgr,  1776 
cinctellus  Ztsdt,  1843 
auricollis  Mgn,  1822 
auricollis  Mgn,  1822 
maculicornis  Ztsdt,  1843 
nigritibius  Rdni,  1857 
euchromus  Kwz,  1885 
vittiger  Ztsdt,  1843 

Genus  MELIGRAMMA  Frey,  1945 

cinctum  Flln,  1817 
guttatum  Flln,  1817 
trianguliferum  Ztsdt,  1843 

Genus  MESOSYRPHUS  Mtsma,  1917 

annulatus  Ztsdt,  1838 
lineolus  Ztsdt,  1843 

Genus  STENOSYRPHUS  Mtsma, 
1917 

barbifrons  Flln,  1817 
arcticus  Ztsdt,  1838 
labiatarum  Vrll,  1901 
umbellatarum  F.,  1794 
compositarum  Vrll,  1873 
ericarum  Clin,  1946 
lasiophthalmus  Ztsdt,  1843 
punctulatus  Vrll,  1873 
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Super-tribe  SYRPHARIA 

Tribe  CHRYSOTOXINI 

Sub-tribe  CHRYSOTOXINA 

Genus  PRIMOCHRYSOTOXUM 
Shim,  1926 

arcuatum  L.,  1758 
cautum  Hrrs,  1776 

Genus  CHRYSOTOXUM  Mgn,  1803 

verralli  Clin,  1940 
latilimbatum  Clin,  1940 
elegans  Loew,  1841 
octomaculatum  Crts,  1831 
festivum  L.,  1758 
vernale  Loew,  1841 
bicinctum  L.,  1758 

Sub-tribe  DORINA 

Genus  XANTHOGRAMMA  Shnr, 
i860 

citrofasciatum  Dgr,  1776 
pedissequus  Hrrs,  1776 

Genus  DOROS  Mgn,  1803 
conopseus  F.,  1775 

Sub-tribe  DIDEINA 

Genus  DIDEA  Mcqt,  1834 

alneti  Flln,  1817 
fasciata  Mcqt,  1834 
intermedia  Loew,  1854 

Tribe  SYRPHINI 

Sub-tribe  PARAGINA 

Genus  PARAGUS  Ltrle,  1804 

albifrons  Flln,  1817 
bicolor  F.,  1794 
tibialis  Flln,  1817 

Sub-tribe  SYRPHINA 

Genus  SYRPHUS  F.,  1775 

lucorum  L.,  1758 
lucorum  L.,  1758 
praecinctus  Scpli,  1763 
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Genus  ISCHYROSYRPHUS  Bigot, 
1882 

glaucius  L.,  1758 
laternarius  Mllr,  1776 

Genus  SCAEVA  F.,  1805 

albomaculata  Mcqt,  1842 
pyrastri  L.,  1758 
pyrastri  L.,  1758 
unicolor  Crts,  1837 
selenitica  Mgn,  1822 

Genus  DASYSYRPHUS  Endln,  1938 
(or  1946),  or 

SYRPHELLA  Goffe,  1944 

albostriatus  Flln,  1817 
tricinctus  Flln,  1817 
arcuatus  Flln,  1817 
lunulatus  Mgn,  1822 
(  ?  == pinastri  Dgr,  1776) 

Genus  METASYRPHUS  Mtsma, 

1917 

Sub-genus  METASYRPHUS 

Mtsma,  1917 
consisto  Hrrs,  1776 

Sub-genus  POSTHOSYRPHUS 
Endln,  1937 

lundbecki  Ryen,  1946 
hunger  Mgn,  1822 
fmecogramma  Bigot,  i860 
latilunulatus  Clin,  1931 
nitens  Ztsdt,  1843 
latifasciatus  Mcqt,  1829 

Genus  SYRPHIDIS  Goffe,  1933 

annulipes  Ztsdt,  1838 
lapponica  Ztsdt,  1838 
torva  Sckn,  1875 
ribesii  L.,  1758 
vitripennis  Mgrle,  1822 

Genus  EPISTROPHE  Wlkr,  1852 

grossulariae  Mgn,  1822 
diaphana  Ztsdt,  1843 
nitidicollis  Mgrle,  1822 
eligans  Hrrs,  1822 


( Continued  from  inside  front  cover) 

EPHEMEROPTERA 

Descriptions  of  some  Nymphs  of  the  British  Species  of  the  Genus 
Baetis.  By  T.  T.  Macan,  1950.  24  pp.,  6  figs.,  2  tables,  3 s.  o d. 

COLEOPTERA 

The  Aquatic  Coleoptera  of  North  Wales.  By  E.  S.  Brown,  1948. 

15  pp.,  1  fig.,  is.  o d. 

The  Aquatic  Coleoptera  of  Wood  Walton  Fen,  with  some  comparisons 
with  Wicken  Fen  and  some  other  East  Anglian  Fens.  By  F.  Balfour- 

Browne,  1951.  36  pp.,  4s.  6 d. 

LEPIDOPTERA 

The  Morphology  of  Luffia  ferchaultella  and  a  Comparison  with 
L.  lapidella  (Psychidae).  By  R.  S.  McDonogh,  1941.  19  pp.,  9  pis.,  4s.  o d. 
List  of  the  Lepidoptera  of  Dorset.  Part  2.  By  W.  Parkinson  Curtis, 

1947.  138  pp.,  4  pis.,  ns.  o d. 

Postural  Habits  and  Colour-Pattern  Evolution  in  Lepidoptera. 
By  M.  W.  R.  de  V.  Graham,  1950.  16  pp.,  4  pis.,  4  figs.,  4s.  o d. 

ENTOMOLOGICAL  FAUNA  OF  THE  NEW  FOREST  SERIES 

Introduction  by  J.  Cowley,  and  Part  1.  Odonata  by  Lt.-Col.  F.  C.  Fraser. 
12  pp.  is.  6d.  Part  2,  Neuroptera  by  Lt.-Col.  F.  C.  Fraser.  12  pp.,  is.  6d. 

Orders,  accompanied  by  the  appropriate  remittance,  should  be  addressed 
to  the  Hon.  Secretary,  S.  C.  S.  Brown,  454  Christchurch  Road,  Bourne¬ 
mouth,  Hants 


OFFICERS  AND  COUNCIL,  1951-52 

President: 

W.  H.  THORPE,  M.A.,  Sc.D.,  F.R.S.,  F.R.E.S. 

Vice-Presidents : 

W.  D.  HINCKS,  M.Sc.,  F.R.E.S. 

B.  M.  HOBBY,  M.A.,  D.Phil.,  F.R.E.S. 

R.  W.  LLOYD,  F.R.E.S. 

Hon .  Treasurer: 

Mrs.  M.  MURGATROYD 

"Arachne,”  Warren  Edge  Road,  Southbourne,  Bournemouth,  Hants. 

Hon.  Secretary: 

S.  C.  S.  BROWN,  L.D.S.,  R.C.S. 

454  Christchurch  Road,  Bournemouth,  Hants  (Tel.:  Boscombe  33677) 

Hon.  Editor: 

J.  H.  MURGATROYD,  F.L.S.,  F.Z.S.,  F.R.E.S, 

"Arachne,”  Warren  Edge  Road,  Southbourne,  Bournemouth,  Hants 

(Tel.:  Southbourne  2871) 

Other  Members  of  Council: 

C.  A.  BASKER,  M.D. 

R.  B.  BENSON,  M.A.,  F.R.E.S.,  Mem.Hon.S.E.Belg. 

'  G.  J.  KERRICH,  M.A.,  F.L.S.,  F.R.E.S. 

E.  LEWIS,  F.R.E.S. 

A.  A.  LISNEY,  M.A.,  M.D.,  D.P.H.,  F.R.E.S. 

N.  D.  RILEY,  C.B.E.,  F.Z.S.,  F.R.E.S. 

A.  H.  TURNER,  F.Z.S.,  F.R.E.S. 


All  official  correspondence  should  be  sent  to: 

454  Christchurch  Road,  Bournemouth,  Hants 
(Tel.:  Boscombe  33677) 


CONTENTS 


Goffe,  E.  R. :  An  Outline  of  a  Revised  Classification  of  the 
Syrphidae  (Diptera)  on  Phylogenetic  Lines 


Communications  for  the  Transactions  should  be  sent  to: 

J.  H.  Murgatroyd, 

“Arachne,”  Warren  Edge  Road,  Southbourne,  Bournemouth, 

Hants. 

The  author  of  any  published  paper  shall,  if  he  so  request  at  the  time 
of  communicating  such  paper ,  be  entitled  to  receive  twenty-five  copies 

thereof  gratis. 

Information  regarding  the  Society  may  be  obtained  from  the 

Secretary, 

S.  C.  S.  Brown,  454  Christchurch  Road,  Bournemouth,  Hants. 


Printed  by  Sydenham  &  Co.  (Est.  1840)  Ltd.,  Printers,  Oxford  Road,  Bournemouth 


( 


l 


_ MCZ  ERNST  MAYR  LIRRapv 

111 

HI 

III 

(II 

(111  III 

i 

3 

2044 

128  447 

Date  Due 


